Introduction
This report summarizes the seismic deployment of Lawrence Livermore National Laboratory (LLNL) Geotech GS-13 short-period seismometers at the Newberry Enhanced Geothermal System (EGS) Demonstration site located in Central Oregon. This Department of Energy (DOE) demonstration project is managed by AltaRock Energy Inc. AltaRock Energy had previously deployed Geospace GS -11D geophones at the Newberry EGS Demonstration site, however the quality of the seismic data was somewhat low. The purpose of the LLNL deployment was to install more sensitive sensors which would record higher quality seismic data for use in future seismic studies, such as ambient noise correlation, matched field processing earthquake detection studies, and general EGS microearthquake studies.
For the LLNL deployment, seven three-component seismic stations were installed around the proposed AltaRock Energy stimulation well (Fig.1) . The LLNL seismic sensors were connected to AltaRock Energy Güralp CMG-DM24 digitizers, which are powered by AltaRock Energy solar panels and batteries. The deployment took four days in two phases. In phase I, the sites were identified, a cavity approximately 3 feet deep was dug and a flat concrete pad oriented to true North was made for each site. In phase II, we installed three single component GS-13 seismometers at each site, quality controlled the data to ensure that each station was recording data properly, and filled in each cavity with native soil. 
Equipment Used
The following equipment was used in the deployment:  21 GS-13 short-period seismometers  7 Güralp CMG-DM24 digitizers  7 Solar panels  7 Batteries  7 GPS units  1 Laptop running Güralp Scream! software
Typical Site Setup
The dimensions of the cavity in which the seismic sensors were installed was approximately 3×3×2.5 ft³ for each site. The cavity was hand dug and the bottom made flat. A wooden frame was placed in each cavity and levelled with the aid of a bubble level. A mixture of concrete, bonding additive and water was mixed in the field, poured into the wooden frame, and allowed to cure for at least 12 -24 hours. The sensors were then placed on the flat surface of the concrete pad at the bottom of the hole. The two horizontal components were orientated to true North and East, assuming a declination of 15°E (Fig.  2) . The instruments were then levelled and unlocked. We also verified that the mass of each component could freely oscillate within the seismometer.
The seismic sensors were connected to resistors, which damped them at .7 critical damping resistance (CDR). Both the sensors and resistors were covered by a drop-down fibreglass enclosure. A large plastic tarp was placed over the enclosure and native soil was backfilled around the enclosure until the cavity was completely filled in again. Care was taken during this process so that the sensors would not be moved. At sites where the ground was flat, a second tarp was placed slightly below ground level and then covered with native soil, rocks and logs. The cables from the sensors to the recording system were buried in a shallow trench. A small amount of slack was allowed between the sensors and the digitizers to prevent the sensor from being pulled (except at one station, see notes below). A solar panel and 1 -2 batteries power each recording system. The digitizers were programmed to record continuously at 250 samples per second (SPS). The recording system and batteries were well sealed inside a Hoffman box, a 1×0.8×0.5 ft³ metal box, to prevent possible damage by both wildlife and weather. The GPS and solar panels were mounted on nearby pine trees.
Deployment Narrative
Prior to the field deployment, the LLNL team inspected, modified, and repaired the seismometers as necessary. For example, upon initial inspection, it was discovered that most of the GS-13s were oriented vertically. A significant number of the vertical components had to be converted to be oriented horizontally. After conversion, 9 groups of three-component seismometers were created: 8 for the original 8 seismic stations proposed and one extra three-component set for possible emergency replacement in the field.
We had initially planned on deploying 8 sites. However, due to a lack of solar panels, a field decision was made to remove Site NBM03 from the deployment plan.
The four-day field deployment was divided into two phases. The first two days were devoted to digging out the old AltaRock GS-11D geophones, digging the cavity for the current LLNL sensors, levelling the bottom of the hole, and making the concrete pad at the bottom of the hole. At most sites, the LLNL sensors were placed in the same location as the original AltaRock sensors. The second phase consisted in installing the seismic sensors and the subsequent clean up procedure. N Our working schedule depended greatly on the weather conditions. Since there was a high chance of snow on 11/03/2011, we concentrated on finishing up the deployment before the heavy snow would arrive. 
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List of Station Locations
Details of locations and station information are given in Table 1 
Problems Encountered
Instruments
The vertical sensor #287 initially assigned to site NBM17 was broken. We performed a field replacement with vertical sensor #286. The vertical sensor #286 was initially assigned to site NBM08, but was replaced by vertical sensor #293. The vertical sensor #293 was initially assigned to site NBM03, which was removed from the deployment plan. It was important to swap sensors with similar CDR because the resistors that provided the damping were individually manufactured prior to deployment to a particular sensor with a particular damped CDR.
Noise source
Except for NBM08, as the roads near the deployment sites only allow authorized vehicles, we expect that the traffic noise will be low.
Archiving of Data
All of the data will be collected by AltaRock Energy in Guralp Compressed Format (GCF) and given to Lawrence Berkeley National Laboratory and LLNL for archiving.
Hydraulic fracture schedule
The hydraulic fracture is tentatively scheduled for May 2012.
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Site Photos a)
Deployment site preparation: Dig a cavity, make concrete, pour the concrete in the wooden frame and level it using our super tool (created in the field by Phil Harben).
Photos of Sites NBM13 (left) and NBM08 (right) post-deployment. No native plants or trees were removed for the deployment since we deliberately choose locations free of surface vegetation.
